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Galileo, Newton, Darwin, & Einstein

JD Watson & FHC Crick, A Structure for Deoxyribose
Nucleic Acid, Nature 1953, 171,737-738.
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The Sequence of the Human Genome ‘a
= J. Craig Venter, Mark D. Adams, Eugene W. Myers, Peter W. Li, Richard J. Mural, Granger G. Sutton,

Ham|ItonO Smith, Mark Yandell, Cheryl A. Evans, Robert A. Holt, Jeannine D. Gocayne, Peter Amanatides,

Richard M. Ballew, Daniel H. Huson, Jennifer Russo Wortman, Qing Zhang, Chinnappa D. Kodira, Xiangqun
H. Zheng, Lin Chen, Marian Skupski, Gangadharan Subramanian, Paul D. Thomas, Jinghui Zhang, George L.
Gabor Miklos, Catherine Nelson, Samuel Broder, Andrew G. Clark, Joe Nadeau, Victor A. McKusick, Norton
Zinder, Arnold J. Levine, Richard J. Roberts, Mel Simon, Carolyn Slayman, Michael Hunkapiller, Randall
Bolanos, Arthur Delcher, lan Dew, Daniel Fasulo, Michael Flanigan, Liliana Florea, Aaron Halpern, Sridhar
Hannenhalli, Saul Kravitz, Samuel Levy, Clark Mobarry, Knut Reinert, Karin Remington, Jane Abu-Threideh, ) i
Ellen Beasley, Kendra Biddick, Vivien Bonazzi, Rhonda Brandon, Michele Cargill, Ishwar Chandramouliswaran, . -._‘_.__1 [ = |
Rosane Charlab, Kabir Chaturvedi, Zuoming Deng, Valentina Di Francesco, Patrick Dunn, Karen Eilbeck, b= =
Carlos Evangelista, Andrei E. Gabrielian, Weiniu Gan, Wangmao Ge, Fangcheng Gong, Zhiping Gu,

Ping Guan, Thomas J. Heiman, Maureen E. Higgins, Rui-Ru Ji, Zhaoxi Ke, Karen A. Ketchum, Zhongwu Lai,
Yiding Lei, Zhenya Li, Jiayin Li, Yong Liang, Xiaoying Lin, Fu Lu, Gennady V. Merkulov, Natalia Milshina,
Helen M. Moore, Ashwinikumar K Naik, Vaibhav A. Narayan, Beena Neelam, Deborah Nusskern,

Douglas B. Rusch, Steven Salzberg, Wei Shao, Bixiong Shue, Jingtao Sun, Zhen Yuan Wang, Aihui Wang,

Xin Wang, Jian Wang, Ming-Hui Wei, Ron Wides, Chunlin Xiao, Chunhua Yan, Alison Yao, Jane Ye, IHE [
Ming Zhan, Weiging Zhang, Hongyu Zhang, Qi Zhao, Liansheng Zheng, Fei Zhong, Wenyan Zhong, |:“-"":"'""‘"“
Shiaoping C. Zhu, Shaying Zhao, Dennis Gilbert, Suzanna Baumhueter, Gene Spier, Christine Carter, LENOME

Anibal Cravchik, Trevor Woodage, Feroze Ali, Huijin An, Aderonke Awe, Danita Baldwin, Holly Baden,
Mary Barnstead, lan Barrow, Karen Beeson, Dana Busam, Amy Carver, Angela Center, Ming Lai Cheng,
Liz Curry, Steve Danaher, Lionel Davenport, Raymond Desilets, Susanne Dietz, Kristina Dodson,

Lisa Doup, Steven Ferriera, Neha Garg, Andres Gluecksmann, Brit Hart, Jason Haynes, Charles Haynes,
Cheryl Heiner, Suzanne Hladun, Damon Hostin, Jarrett Houck, Timothy Howland, Chinyere lbegwam, . L€ N
Jeffery Johnson, Francis Kalush, Lesley Kline, Shashi Koduru, Amy Love, Felecia Mann, David May,
Steven McCawley, Tina Mclintosh, Ivy McMullen, Mee Moy, Linda Moy, Brian Murphy, Keith Nelson,
Cynthia Pfannkoch, Eric Pratts, Vinita Puri, Hina Qureshi, Matthew Reardon, Robert Rodriguez,
Yu-Hui Rogers, Deanna Romblad, Bob Ruhfel, Richard Scott, Cynthia Sitter, Michelle Smallwood,
Erin Stewart, Renee Strong, Ellen Suh, Reginald Thomas, Ni Ni Tint, Sukyee Tse, Claire Vech,

Gary Wang, Jeremy Wetter, Sherita Williams, Monica Williams, Sandra Windsor, Emily Winn-Deen,
Keriellen Wolfe, Jayshree Zaveri, Karena Zaveri, Josep F. Abril, Roderic Guigd, Michael J. Campbell,
Kimmen V. Sjolander, Brian Karlak, Anish Kejariwal, Huaiyu Mi, Betty Lazareva, Thomas Hatton,
Apurva Narechania, Karen Diemer, Anushya Muruganujan, Nan Guo, Shinji Sato, Vineet Bafna, Sorin Istrail,

Ross Lippert, Russell Schwartz, Brian Walenz, Shibu Yooseph, David Allen, Anand Basu, James Baxendale,

Louis Blick, Marcelo Caminha, John Carnes-Stine, Parris Caulk, Yen-Hui Chiang, My Coyne, Carl Dahlke, Anne Deslattes Mays,

Maria Dombroski, Michael Donnelly, Dale Ely, Shiva Esparham, Carl Fosler, Harold Gire, Stephen Glanowski, Kenneth Glasser, Anna Glodek,

Mark Gorokhov, Ken Graham, Barry Gropman, Michael Harris, Jeremy Heil, Scott Henderson, Jeffrey Hoover, Donald Jennings,

Catherine Jordan, James Jordan, John Kasha, Leonid Kagan, Cheryl Kraft, Alexander Levitsky, Mark Lewis, Xiangjun Liu, John Lopez,

Daniel Ma, William Majoros, Joe McDaniel, Sean Murphy, Matthew Newman, Trung Nguyen, Ngoc Nguyen, Marc Nodell, Sue Pan, Jim Peck,
Marshall Peterson, William Rowe, Robert Sanders, John Scott, Michael Simpson, Thomas Smith, Arlan Sprague, Timothy Stockwell, Russell Turner,
Eli Venter, Mei Wang, Meiyuan Wen, David Wu, Mitchell Wu, Ashley Xia, Ali Zandieh, and Xiaohong Zhu

Science 2001 291, 1304-1351 [DOI: 10.1126/science.1058040]



Universidade Federal do Rio de Janeiro [&»7)

J. Whitfield, Nature 2008, 455, 720

NEWS FEATURE

What makes a successful resec team?

".:/ rpr Tids
Al

GROUP THEORY "

W Masona, D J Watts, Collaborative learning in networks, PNAS 2012, 109, 764; M Williams,
Productivity Shortfalls in Drug Discovery: Contributions from the Preclinical Sciences?, JPET
2011, 336, 3; R Guimera, B Uzzi, J Spiro, L A N Amaral, Team Assembly Mechanisms Determine
Collaboration Network Structure and Team Performance, Science 2005, 308, 697.
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Technological innovation is a
(_J\T-JDTREN[ STUDIES IN VALUES AND POLICIES process mostly dynamic in
& Innovatlon : : A,

fCRIT[CALREFLELTIONS dth Industrlal actIVItYI

VIRTUES of PROFIT Gn

\‘Bharmaceutlcal This dynamism is
. ”Industry accentuated in

pharmaceutical innovation

| depend on the effective and
productive interaction
between

Science & Technology.
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nature Traditional drug-discovery
e model ripe for reform

Academicresearchers set to play much greater role in pharmaceutical development.

BY DAMIEL CRESSEY

ith drug pipelines mnning dry and
Wa slew of blockbuster medicines |
about to lose patent protection,
the voices arguing that the traditional drug-
development process is too expensive and
inefficient to survive are getting louder.
Employing thousands of in-house scientists

to develop drug candidates from scratch has
Thie meoried's gt - suzning sty of turned intoa billion-dollar gamble that simply

PG deVEISMETH LTS & e isrt delivering enough profitable products to
market. Bernard Munos, founder of the Inno-

HULTCH-CEUTSCH CORBIS

MULLREE MR PeEAGRD -y Think pharmaceutical policy research groupin
SELTRAR | Ly a Indianapalis, Indiana, is not alone in believing
== Lo [ iy that the next three years “will probably see an

implosion of the old model” of dmug discovery g
So what comes next? Cutbacks, certainly:
witness Pfizers dramatic announcement eary

last month that it will soon close its research
site at Sandwich, UK, and slice roughly
UE$1.5 billion from its proposed 201 2 research L

and development spend (see Niture 4740, 154, The kit may hawe improved, but the in-house drug discovery model has changed rel atively litthe.
2011).
) MNature 2011, 471, 17

Why companies involved in DD fail than succeed at releasing the creative energy of its scientists?

M Abou-Gharbia, WE Childers, Discovery of Innovative Therapeutics: Today’s Realities and Tomorrow’s
Vision. 1. Criticisms Faced by the Pharmaceutical Industry , J. Med. Chem. 2013, 56, 5659; LIS Knutsen,
Drug discovery management, small is still beautiful: Why a number of companies get it wrong, Drug
Discov. Today 2011, 16, 476.
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A. Mullard, 2012 FDA drug approvals, Nature Rev. Drug Discov. 2013, 12, 87.
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IS open innovation the way forward
for big pharma?

The current, fully integrated business model of large pharmaceutical companies is
nature increasingly considered to be unsustainable, and so new approaches that engage large

and small companies, governments and academic institutions are needed. Could ‘open

innovation’ models that have proved successful in other sectors be fruitfully adopted

by the pharmaceutical industry?

J Hunter & S Stephens, Nature Rev. Drug Discov. 2010, 9, 87

Innovation process in-house

sPharma =) = fully integrated pharmaceutical company
To fully integrated pharmaceutical network

JW Scannell, A Blanckley, H Boldon, B Warrington, Diagnosing the decline in pharmaceutical R&D efficiency, Nature
Rev. Drug Discov. 2012, 11, 191; M Goldman, Reflections on the Innovative Medicines Initiative, Nature Rev. Drug
Discov. 2011, 10, 321; F Pammolli et al., The productivity crisis in pharmaceutical R&D, Nature Rev. Drug Discov.
2011, 10, 428 ; M Williams, Productivity Shortfalls in Drug Discovery: Contributions from the Preclinical Sciences?
JPET 2011, 336, 3; SM Paul et al., How to improve R&D productivity: the pharmaceutical industry's grand challenge,
Nature Rev. Drug Discov. 2010, 9, 203; M R Barnes et al. Lowering industry firewalls: pre-competitive informatics
initiatives in drug discovery, Nature Rev. Drug Discov. 2009, 8, 701; B Hughes, Harnessing open innovation, Nature
Rev. Drug Discov. 2009, 8, 344; B Munos, Lessons for 60 years of pharmaceutical innovation, Nature Rev. Drug
Discov. 2009, 8, 959.
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ACSMedicinal
Chemistry Letters)

ACSMedicinal medicinal chemistry

Chemistry Letters

S AL
g

Drug Discovery in an Academic Setting: Playing to the Strengths
Donna M. Huryn™

Department of Pharmaceutical Sciences, University of Pittsburgh, 712 Salk Hall, 3501 Terrace Street, Pittsburgh, Pennsylvania 15261,
United States

" Without a doubt, a university has
Inter-alia: S Laufer, U Holzgrabe, D Steinhilber, Drug . . g
Discovery: A modern decathlon, Angew. Chem. Int. d number Of unlque Chara cteristics
Ed. 2013, 52, 4072; A S Kesselheim, J Avorn, The that COUId contribute to ma klng It

most transformative drugs of the past 25 years: a

survey of physicians, Nature Rev. Drug Discov. 2013, Frla ideal enviroment where d rug

12, 425; H Wild, C Huwe, M Lessl, Collaborative d d S | h -
Innovation — Regaining the Edge in Drug Discovery, IsCcove ry & medicinal chemist ry

Angew. Chem. Int. Ed. 2013, 52, 2684; W L Jorgensen, activities can thrive....There is no

Challenges for Academic Drug Discovery, Angew.

Chem. Int.Ed. 2012, 51,11680; S Fryeetal., US [ [o)0]o) S da EYNE (o= [o (=100 L= e i o] EVAELL

Academic Drug Discovery, Nature Rev. Drug Discov.

2011, 10, 409; CJ Tralau-Stewart et al., Drug imortant role in dru diSCO\Ier”

Discovery: New models for Industry-Academic
partnerships, Drug Discov. Today 2009, 14, 95;

PG Wyatt, The emerging academic drug discovery ACS MEd Chem Lett. 2013, 4, 313

sector, Future Med. Chem. 2009, 1, 1013.
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Source: C. H. Brito Cruz & C. A. Pacheco, “Conhecimento & Inovag¢ao: Desafios do Brasil no Século XXI”, at
www.inovacao.unicamp.br/report/intc-pacheco-brito.pdf (2009/01)
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The National Institutes of Science and Technology (INCT’s) program
has ambitious and large goals in terms of mobilizing national effort of
'the best research groups in Brazil, acting at frontier and strategic areas
of science, to contribute for sustainable development of the country.
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Universidade Federal do Rio de Janeiro

INCT-IN OFAR

INCT-INOFAR

Scientific adviser board
(SAB)

instituto nacional
de ciéncia e tecnologia

de Farmacos e Medicamentos

—

www . inct-inofar.cos.ufrj.br English

Qcneg Pravers 0

L

Prn]ect CNPq 573.564/2008-6

WWW.iNct- mofar ccs.ufrj.br

m Organize the Brazilian scientific capacity in an effective
drug discovery network;

m Support multi-institutional research projects in drug discovery &
design;

m Contribute to Brazilian radical & incremental innovation in new &
generic drugs;

® Studies in total synthesis of generic drugs & advanced synthetic
intermediates and starting materials;

m Contribute to continuous high qualification of students in
medicinal chemistry & pharmacology;
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INCT-IN OFAR

Governa nce Instituto Nacional de Ciéncia e Tecnologia
.

de Farmacos e Medicamentos w}

co m m itte e A ;«.C‘Ljy@ wwwinct-inofar.ces ufrj.br

Comitéde Governanca & \ . d : - N ' Consultoria Cientifica )
Acompanhamento (CGA) oordenagao : 2 3
; Eliezer ) Barreiro (UFRJ) Francisco S Guimaraes (USP-SP)

Angelo C Pinto (UFRJ) Vice-coordenaglio Vitor F Ferreira (UFF)

lolss Berelcoi NG Fernando Q Cunha ‘Antonio Monge (Espanha)

Luiz Carlos Dlas_ (UNIC{&MP] G (USP-RP) J * Camile G Wermuth (Franga)
‘Marco Aurélio Martins [ % Simon Campbell (UK) )
(FIOCRUZ) _
1 Vanderlan Bolzani (UNESP) Superintendéncia Cientifica
/ Lidia Moreira Lima (UFRJ)
L &

t Secretaria Financeira SECRETARIAS H Secretaria Executiva

Secretaria de Comunicacdo Secretaria de Extensdo inct
w Institutos naclonals
de cincia & lenologia
L Portal web INCT-INOFAR W“’W
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Radical 7novation
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Discovery of novel
anticancer drug
candidates designed as
novel combretastatin
A4 analogues

LASSBio-UFRJ / FM-UFC
BR 10 2012 007619 5
PCT BR 2013 000095

Labratério de AvalicgBe o Sitese de Substinccs Biookivas

inct
(ol
Lol

/Study of the anti- \

inflammatory effect of
LASSBio-897 on chronic

lung diseases in mice
Laboratory of

Inflammation

FIOCRUZ, RJ
\ /




P

Incremental Z/rmovation
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| In Brazil the market of
Generic drugs™ generic drugs is

ca. 23,5% (2012)
(BR Low #9787, 02/10/1999)

Active pharmaceutical ingredients

6 (API's)

"The art is to select [generics] that will be winners versus ones where there

will be enormous competition.”
M McCoy, Generic Drugs, C&EN 2002 (#13) 80, 23
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T torvastatin L
- F CH; o |
I ] 1
& 1991 Lipitor™ O Ne A 00 e
< I CH3 functionalized
3 - New stereoselective synthesis by \ o  pyrrolheptenoic acid
k4 Professor Luiz Carlos Dias & * Patent US 5273995 Pfizer (1991)
-?": Dr Adriano S. Vieira, UNICAMP, SP HN World total sales:
&4 (2010) — INPI Patent, 2011 (BR) USS > 120 bi
S (1991-2011)
E [ ] [ ] [ ]
= e Sunitinib 5Up€/" b/OCkbUSf@/"‘—C](/"[Jq
CH; . .
p) f functionalized

006 H;C, N 2-0x0-1H-indol -1H-pyrrole-3-carboxamide

R " \_~CH; *patent US 7211600 (2001)
/ ‘ *Multi TK inhibitor indicated to renal carcinoma
74 N Sutent™
H  CH; Total sales of tinibs in
N o US market: USS 18,5 bi
! - Total synthesis Professor Angelo da Cunha (2009)

Pinto & Dra Barbara Vasconcellos da Silva
UFRJ, RJ (2011) (BR)
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les Report

ANNUAL ACTIVITIES REPORT O
y — Coordinataqr:

Eliezer J Bafreiro

y i

www.inct-inofar.ccs.ufrj.br/download/aar/2012.pdf
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Final remarks

“For all the industrialize and

automate discovery, history suggests
drug discovery is art

Universidade Federal do Rio de Janciro 37

as well as science heavily on
the skill of experienced drug

CN | hunters...*
o 5| Charles H. Reynolds

Johnson & Johnson Pharmaceutical Research and Development, Spring House, Pa

E_a em Pharma's Road Ahead , C&EN Special Issue, Volume 84, number 25, June 19, 2006



Projeto CNPq n® 573.564/2008-6 «» FAPER) n® E-26/170.020/2008

-
The hedguarter ©f ( =
XNCT—INOFAR

www.inct-inofar.ccs.ufrj.br

Acknowledgments

@FAPEHJ ﬂCﬂ!Pq

R L R R R
" - B

Thank you for your attention



